RubL 4-6-10

{

o

cOPY

RULISON SITE CLEAN-UP REPORT

by

Eberline Instrument Corporation °
Santa Fe, New Mexico 87501

February 27, 1973
DRAFT




DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



Project Manager's Report
Project RULISON Cleanup Report

On-Site Radiological Safety Services

by
EBERLINE INSTRUMENT CORPORATION

Santa Fe, New Mexico 87501

Submitted for Publication

(date to be inserted)

Work Performed under Contract

AT (26-1)-294

with the
United States Atomic Energy Commission

Nevada Operations Office




TABLE OF CONTENTS

Legal Notice ......ce0c0 ceerenacsno secccseerciaananan creseane 1

Abstract ® & 8 5 6 9 G 2 S 0 0 S 0P8 S22 0PN e E NN s e 4 4 % 00 0 00 8 ¢ 0 0 2
Introduction .eevvicecaccsaas eevsssanas tesresseseacascsananass 3
Equipment ...... Ceeteereceananns ceenastenas ceseesracsienas Y

Personnel Monitoring ........ teanaans e heetereterennteaaaaeann 5
Decontamination and Disposal of Equipment & Material ...:...,.. -5
S0il Sampling ...seecevesccane Ceitanesescsansensarana ceresecann 8
Vegetation Samples ..... teeessssaceeacsecasacsasataenans ceeeseas . 9
Site Alr Sampling ..cescecsserassavscsasanssesrsancssncsncsscas 10
Site Wager Samples «.aeeavcas .........;......................... 10
Sludge Sample ..cciescsescarssscassscencscssscsccacsonna seeeesees 10
Conclusions ..... Ceetitecnesttrcnntasetiennns I B §
Recommendations ...... e eee 11
TABLE I, Tritium in Rulison Soil Moisture ....cceoeececaas eeees 12
TABLE 2,'Tritium in Rulison Soil Moisture, Post-Production Test 24

TABLE 3, Tritium in Vegetation ...ceeeeeeass Cevecssosrsasnsensas 28

Drawing 1A = Table 1 .eececevesanonssesancassoessacncaasaanenes 29

Drawing 1B - Table 1 ...ciiecancense eesesenscsssssvessacanasanss 30

Drawing 2A = Table II ....iceeecossccscsancnconoes cesessesnsa ees 31

Table II 9 2 85 05 00 900 000 8 3000080460880 PTOIOLLELLEI LI 32

Drawing 2B



LEGAL NOTICE

This report was prepared as an account of work sponsored
by the United States Government. Neither the United States nor
the United States Atomic Energy Commission, nor any of their
employees, nor any of their contractors, subcontractors, or their
employees, makes any warranty, express or implied, or assumes any
legal liability or responsibility for the accuracy, completeness
or usefulness of any information, apparatus, product.or process
disclosed, or represents that its use would not infringe privately
owned rights.

Reproduced in the United States of America
Available from
National Technical Information Service
U. S. Department of Commerce
Springfield, Virginia 22151
Price: Printed copy $3.00; Microfiche $0.65



ABSTRACT

Eberline Instrument Corporation was assigned under Contract
AT(26-1)-294 to furnish radiological support for the cleanup of
Préject Rulison site. Work at the site commenced on July 10, 1972
and was completed July 25, 1972, Three EIC employees participated.
Labor for the cleanup was furnished by Austral 0il Company.

The purpose of this operation was to remove from the site
all equipment and material not needed for possible future gas pro-
duction. This was accomplished, and the radiological condition
of the site was documented.

Participants received no radiation exposure due to performance

of cleanup work at the site.



RULISON SITE CLEANUP REPORT

Introduction

Eberline Instrument Corporation provided radiological safety and
measurement support for cleanup operations at Project Rulison site near
Rifle, Colorado during the period July 10, 1972 throuéh July 25, 1972.

The isotope of interest in this cleanup was tritium. No other
radioisotopes, except naturally occurring, werée detected.

A total of 426 soil samples were collected for tritium analysis
from 192 sampling points. Concentrations of tritium in soil moisture
ranged from not detectab%e to 47,000 pCi/ml. Concentrations of tritium
per weight of soil ranged from not detectable to 20,000 pCi/g.

A total of 11 vegetation samples wgte'collected. An aliquot of
moisture from each was analyzed for unbound tritium. Concentrations
ranged from 4.5 to 170 pCi/ml (H20) and from 2.8 to 150 pCi/g (wet sample).
Part of each sample was dried and then oxidized to obtain an aliquot
containing tritium bound in the sample. Concentrations of this bound
tritium ranged from less than 8.3 to 190 pCi/ml (water from oxidation)
and from less than 0.8 pCi/g to 5.3 pCi/g {wet sample).

No tritium was detected in samples of site spring water and site
air moisture.v Tritium anélysis was by liquid scintillation. The term
"not detectable" means less than three standard deviations of background,
or 1 pCi/ml of the sample.

Two shipments of tritium contaminated waste were made to Nuclear
Engineering Company for disposal. The first was a 3000-gallon tanker
truck containing 0.69 Ci of tritium in liquids. The second was 32
packages of solids and six 55-gallon steel drums of liquid, an estimated

. Comy
73 mCi of tritium. R



In addition to tritium in site soil and vegetation; not ﬁore than
0.03 Ci of tritium were left at the site. This amount is contained in
solidified sludge left in the bottom of three water holding tanks.

Items of equipment and material found to be clean, and those decon-
taminated, were removed from the site if not needed for possible future
gas production. Certain items such as.the wellhead Christmas tree,
separator, and storage tanks ;hich are internally contaminated were
left also for future use, as was the well logging equipment.. The storage
tanks containing contaminated sludge were locked and posted with appro-
priate signs. The fenced site area was conspicuously posted with no
trespassing signs.

Areas of higher tritium concentrations in soil resulted from
known spills .rather than from flare fallout during production tests.

Concentrations in soil recorded in pCi/g are extremely variable
due to high variability of percentage moisture in the soil. The re-
corded concentratioﬁ in pCi/ml of soil moisture is a much better measure-

ment for tritium in soil and is much more practicable.

Equipment

A radiation mea#urement trailer was transported to the site.
This trailer contained a liquid scintillation system, a gamma spectrometry
system, and a gross alpha-beta counting systém. It served further as
an office and as a central point of operatioms.

A sample preparation area was juryrigged in the Rulison re-entry
wellhead shack.

The following types of portable survey instruments were used:

Eberline E-400 with HP-177 probe —-

a low range beta-gamma detection
instrument



Eberline PRM~4 with HP-210 probe --
a pulse rate meter with a probe window
of less than 7 mg/cm2

Eberline PRM-5 with SPA-2 probe --
a pulse rate meter with-a 1" x 2" crystal
detector ' .
A supply of supplementary equipment and material such as glassware,

tools, plastic containers, and anti-contamination clothing was furnished

by EIC.

Personnel Monitoring

All personnel participating in the cleanup wore thermoluminescent
dosimeters (TLD) throughout the operation. Fourteen badges were
issued. These were read in Santa Fe subsequent to the cleanup. No ex-
posure was recorded. Ali dosimetfy records were submitted for storage
in the AEC dosimetry system at the Nevada Test Site.

Paper anti-contamination coveralls ﬁere worn by personnel while
transfering contaminated liquid among the storage tanks and from the
tanks to the tanker truck.

Baseline urine samples were collected prior to initiation of work.
Samples were collected again upon cdmpletion of the cleanup. These
samples were analyzed for tritium down to 10 pCi/ml by liquid scintillation

analysis -- none was detected.

-

Decontamination and Disposal of Equipment and Material

Hol&ing areas ﬁere established to segregate 'clean' froﬁ con-
taminated items of eqdipment and maﬁerial; A release log was started
to describe each iteA and to ;ecord its radiological condition. Each
item wasAsurveyed with a PRM-4 (HP-210 probe) and was swiped to check

for removable contamination. All items released to unrestricted use



had a survey reading of-ﬁackground and a 100 cm?2 swipe count of less
than 1000 disintegrations pér minute.

The general approach was to first survéy and swipe the equipment
_and material that had not been in contact with contaminated liquids or
gases, for example, the Western Slope gas line and the clean water
supply line. After verifying, that these were not contaminated, they
were moved to the_'clean' holding area.

The next step was to disassemble pipe lines and equipment known
to have been in contact with contaminates. Care was take; to drain
and contain all liquids obtained from this Aisassembly operation. Items
that could not be economically decontaminated because of fixed lime or
rust scale were surveyed and swiped for documentation and were moved to
the holding area for contaminated material. Small pipes and solid waste-
were placed inside large pipes. The ends of pipes serving as containers
were closed with welded plates. Outside surfaces were surveyed and
swiped to verify that these surfaces were not contaminated.

The old pipe rack drip pan was. used as a decontamination pad. De-
contamination was accomplished wifh saturated steam and Steaﬁzall, a
TURCO product. The inside areas of pipes were reached with a long steam
lance. Items that could be economically decontaminated were moved into
the pipe rack drip pan, decontaminated, and then moved into the wellhead
drip pan for survey and swipe checking. When decontamination was satis-~

2 removable con-

factory (background survey and less than 1000 dpm/100 cm
tamination) they were moved to the 'clean' holding area. Water generated
by the decontamination procedure was contained in 55-gallon steel drums.

On July 20, 1972 liquids held in the three water storage tanks and

the two hydrocarbon storage tanks were pumped into the Nuclear Engineering



Company's tanker truck for shipment to their burial grognd at Beatty,
Nevada. The water tanks were pumped withya vacuum type pump until only
two.to three inches of sludge remained in the bottom of each. This
sludge was solidified with five bags of Bentonite per tank. The hydro-
carbon tanks were drained completely dry. The outside surfaces of the
tanks were not contaminated. 'They were closed and plugged, and left

in place for possible future use. The fanker truck shipment was 3000
gallons, totaling 0.69 Ci of tritium.

On July 22, 1972, 32 packages of solid contaminated waste and six
55~gallon drums of liquid were loaded on.Nuclear Engineering.Compény's
flatbed truck for shipment to their burial ground at Beatty, Nevada.
Each drum was contained in a Nuclear Engineering furnished DOT approved
container known as a "Paper Tiger." The outside surféces of all con-
tainers were not contaminated. This shipment contained an estimated
73 mCi of tritium.

In addition to the three water tanks and two hydrocarbon tanks, the
wellhead Christmas tree, the separator, the wellhead-to-separator gas
line, the wire line rig, and the dead weight pressure measuring system
were left on the site, all presumed to be contaminated internally —-
the wire, of course, externally.

Equipment and material cleared for unréstricted use and held in
the 'clean' holding area was removed from the site to an Austral storage
yard in Rifle, Colorado. ‘Uncontaminated trash was buried on the site.
The drip pans, emplacement well shack, and re-entry wellhead shack, all
uncontamihated, were left in place for possible further use. Other
miscellaneous shacks were torn down and removed pursuant to release

procedures.



Soil Sampling

The soil sampling program was the cfitical path in.the site
cleénup plan. Therefore, it was started as _early as possible and
was given special emphasis throughout the cleanup period.

A square grid of soil sampling points was laid out on magnetic
cardinal headings using the site entraﬁce gate post as the zero and
primary reference point. fen— and ZO-fqot squares were used depending
on the area use history and on the proBability of soil contamination.
Furthér, squares were sometimes distorted to sample points of épecial
interest such as storage'tank, pipe line'runs, the separator, and
drip pan areas or to avoid obstructions such as cement pads. While
the flare stack was located on the square grid system, the area around
it was sampled on a radial grid referenced to the stack. This radial
grid was used here because contaminated fallout originated from the
stack as a center and because a radial grid was used post-flare, making
a comparison more meaningful. A total of 192 sampling points were
located. Most of these were sampled at one- and 12-inch depths. Four-
“teen points were sampled at ome~, 12~, 24—, and 48-inch depths. Two
points were sampled at multiple depths to 96 and 132 inches respectively.
A few were sampled at selected depths for various reasons. A total
of 426 soil samples were collected for tritium analysis.

Each sample was weighed wet, as collected, and was then dried
in an electric oven for 15 hours at 180 degrees centigrade. After drying
the sample was again weighed. Wet and dry weights were recorded for each
sample and the percentage of moisture was calculated. Where possible,

a 5 ml aliquot of soil moisture was distilled from each sample. The

aliquots were analyzed by liquid scintillation for tritium concentration



in pCi/ml. From this the concentration in pCi/g was calculated. Results
of these analyses are shown in Table I and on the attached drawings, ﬁo.
1 A & B.

Upon completion of the last production test on April 23, 1971 soil
on arcs around the flare stack was sampled and analyzed for tritium.
The results of this sampling program are provided in Table 2 and on
drawings 2 A & B to augment the samples taken on radial coordinates
during the cleanup operation and to permit comparison where the same
locations were sampled.

Eight randomly located soil samples were collected for pulse height
analysis by gamma spectrometry. No radioisotopes other than naturally

occurring were detected.

Vegetation Samples

A vegetation sample was taken at each cardinal point on a 500-foot
and a 1000-foot arc around the flare stack. Additional vegetation
samples were collected at site grid point N~14, W-2 and stack grid
points 030°, 5' and 1209, 40'. These samples were collected because
of the leak from a water storage tank, the close proximity to the flare
stack, and the area of highest concentration indicated by the post-flare
sampling respectively.

Vegetation samples were analyzed in Albuquerque after the cleanup
operation. Each sample was weighed wet and dry. An aliquot of moisture
was distilled from the sample. An aliquot of dry sample was oxidized
and condensed to obtain the bound tritium. The results of these analyses

are shown in Table 3.



Site Air Sampling

Filtered air samples were taken for three days, a dry ice freeze
trap was run for two days -- samples were collected daily from both.
The sampling point was on the drillback pad approximately 95 feet from
the wellhead on a bearing of 005 degrees. In addition, a freeze-out
sample was collected from the.steam used in decontamination. No radio-
activity was detected in the filtered air samples and no tritium was

detected in the freeze-out air moisture samples.

Site Water Samples

Prior to completion of the cleanup water samples were taken from
each of two local springs at the site. One was located just off of
the Southeast corner of thé drillback pad, the other was on the upper
side of the road about 300 yards down hill from the pad. Both samples

were analyzed by liquid scintillation. No tritium was detected.

Sludge Sample

A sample of the sludge left in the bottom of the three water
holding tanks was taken before the éolidifying agent (Bentonite) was
added. This sample was analyzed for tritiﬁm in Albuquerque after the
cleanup. Since the sample was in hydrocarbon form, it was oxidized
and its condensed water vapor was analyzed by liquid scintillation.
The tritium concentration was 15,000 pCi/g of sludge. Total volume
left on-site in the tanks was not more than 441 gallons. Assuming

a density of 1.2, the total amount of tritium in solidified sludge

that remains stored at the site is not more than 0.03 Ci.

10



Csnclusions_

In general, areas of higher tritium coﬂcentrations resulted from
known spills -- not from the flare fallout. For example, the number
3 tank valve which froze and broke may have leaked slowly and seeped
into the ground for perhaps several weeks. The depth to which tri-
tium was observed (11 feet) indicate the source was available for a
fairly long period of time.

The pCi/g readings are extremely variable due to thefhigh vari-
ability of percentage moisture in the soil. The percentage of moisture
varied with the type soil — clay, shale, gravel, humus, etc. The
pCi/ml value for moisture was much more stable and predictable, and

therefore, is the better measurement for tritium in soil.

Recommendations

To minimize tritium contamination of soil duriné future gas stimu-
lation events, contaminated water handling equipment should be de-
signed specifically for high-integrity water containment.

Future soil contamination guidelinés should be based on tritium
concentration per volume of soil méisture rather than on concentration

per weight of soil.

11



TABLE I
Tritium in Rulison Soil Moisture

. . (D ) ) (4) . &2 ) ,83) )
Grid Coordinate Sampling Depth (in.) pCi/m pCi/g (soil
N-0, E-2 .. .. ... ..., 1l .o e 14 ....... 0.01
N-0, E-2 ......... .0 ..., 12 e ND ....... ND
N-1, E-2 ... .. . ... 1o e 3.2 ..., 0.007
N-1, E-2 ... .. ... ... ..., ) 14 . ...... 5.2
N-2, E-2 ..., . ... l e ND ....... ND
N-2, E-2 ... e, 12 o i e e 13 ....... 2.9
N-3, E-. 7. .. ND ....... ND
N-3, E-. 7.0 i, 12 . e e 5.2 ..., 1.1
N-3, E-2 ... ..., 1 o e ND ....... ND
N-3, E-2 ... ... ... 12 . e e ND ....... ND
N-4, E-.7 ... 0iiiiiien.. Lo e 3.8 ....... 0.4
N-4, E-.7 ... i, 12 o .. ND ....... ND
N-4, E-2 ... ... ), ND ....... ND
N-4, E-2 ... ............ 12 .. ND ....... ND
N-5 E-.7...iieiiiiuen.. 1 e 4.3 ....... 0.5
N-S, E-.7 .. ... 12 oo 4.9 ....... 0.95
N-5, E-2 ...t ND ....... ND
N-5 E-2 ... ... 12 o e ND ....... ND
N-6, E-.7 ..., l o e e e e ND . ND
N-6, E-.7. ..., 12 (i e ND ....... ND
N-6, E-2 .. ... ... 290 ....... 23
N-6, E-2 .. ....ciiveiun.. 12 o e e e, 4.0 ....... 0.8
N-7, E-. 7. .. o ND ....... ND
N-7, E-.7 ... i, 12 e e 5.9 ....... 2.0
N-7, E-2 ..., l o i e 3.9 ....... 0.1
N-7, E-2 ..... cee eee 12 000, Ceeeeas 8.3 . 1.8
N-8 E-.7.....0000.... . P ND ....... ND
N-8, E-.7. .. iiieaninennn 12 e e . ND ....... ND
N-8, E-2 ......... S ND ....... ND
N-8, E-2 .....ieiieieenn. 12 i e ND ....... ND
N-9, E- 7.t iitinnnas 1l ..o, ND ....... ND
N-9, E-.7..... Ce v e e O ND ....... ND

-

~~
p—
~/

(2)

(3)
@)

Cardinal coordinates referenced to entrance gate post- scale:
1 unit equals 10 feet. Radial coordinates are in degrees and
feet referenced to flare stack.

Concentrations are rounded to two significant figures

Idem

Sampling depth increments are 1", i.e., 1" is from 0 to 1", 12"
is from 11" to 12", etc.

12




TABLE 1 ]
Tritium in Rulison Soil Moisture

Page 2

Grid Coordinate Sampling Depth (in.) pCi/ml pCi/g (soil)
N-9, E-2 e v e 1 ....... v 33 ........5.8
N-9, E-2 ... ......... 4.2 ..., 0.9
N-1l0, E-.7 ...... ‘e ) 6.1 ..... ...0.68
N-10, E-.7 ... ..., 12 ..o, ND ........ ND
N-l0, E-2 see st et s aanas l ... sese e e 2.8 ..... ...0.08
N-10, E-2  ........ . 12 . 100 «....0. 24
N-11, E-2 .. ... ... ... 1 iieiiiiiin e, . 190 ........ 2.8
N-11, E-2 ...ciiieenn, 12 oo 4,1 oo, 0.9
N-11.2, E-.2 .. .......... ) 310 o v e ol 25
N-11.2, E-.2 ..... O 38 ...... 6.0
N-11.4, E-0 ............ 6 i e 2400........ 1300
N-11.8, E-0 ......... . 24 ..., e 850 cves. 510
N-11.8, E-0 ............ S 7800........ 4400
N-11.9, E-2.8 . . 1 ...... Cee s e e es 11 shvees 2.3
N-11.9, E-2.8............ | K 6.9
N-11.9, E-3.3........0.0... 1 oeieeiiiin oo, 110 - .. .. ... 24
N-11.9, E-3.3.,........... 12 i, 93 ... 22
N-12, E-.7 .. .......... A 600 ........ 62
N-12, E-.7 ... .c... 12 oo ei e i, 920 .. ... 320
N-12, E-2 .. .......... ) 21 ... 1.0
N-12, E-2 et e L ND ........ ND
N-12.5, E-0 ............ I oL, 300 coienn s 34
N-12.5, E-0 ...... ees 12 criesster s 120 e 15
N-12.7, E-0 ....c0i..... b e e 150 ........ 81
N-12.7, E-2.8...00000.. 1 - 2 S 10
N-12.7, E-2.8............ ND ........ND
N-12.7, E-3.3.. O 21 ..., 8.3
N-12.7, E-3.3.....00..00. 12 e 11 ..., 4.7
N-13, E-0  ........... B PO 1 41
N-13, E-0 N 60 ... ..., 51 ........ 24
N-13, E-.7T ... . ..., 1 ..... i eearaaa 87 ........ 9.3
N-13, E-.7 ............ 12 e e 200 ,,......49
N-13, E-2 .. ..., ... .. | Ceneaaa 51 ........ 2.4
N-13, E-2 B < 2.9 ..., ...0.6
N-13, W-3 ... ..., 1 i, eeea. BT L. 0027
N-13, W-3 B - B 6.2

13



TABLE 1

Tritium in Rulison Soil .Moistu_re

Page 3

Grid Coordinate

Sampling Depth (in.)

pCi/ml

N-13.7, E
N-13.7, E
N-13.7, E
N-13.7, E-.6
N-13.7, E
N-13.7, E

SNl
" l'
-~ =

=
)
-

BEMm
l' ll .l
- ==

Z
I
et
. .»
S I S I oS B oS 2 oS 2N oS N o CIN oS N o U2 A N o)
=
|
-J

N-14, W-4
N-14.2, E-0
'N-15, E-1
N-15, E-1
N-15,
N-15,

)
oo

==
.' .'
~

N-15,
N-15,
N-16,
N-16,
N-16,
N-16,

1
w

BRSO
U
w

1
NV N e e

---------- .
------------
------------
------------
------------
------------
------------
oooooooooooo
------------
oooooooooooo
------------
------------
------------
------------
----------- .
------------
------------
oooooooooooo
------------
---------- .
----------- .
oooooooooooo
oooooooooooo
------------
------------

¢ s 0 oo . .

e a s 0 080 .
------ ® o o 0 s
ooooooo LIS
.. s e e e o 08

L) e s e -

................ 2700

----------------

29,000
35,000
34,000
27,000

18,000
8000

----------------

----------------

----------------

® s 080 0 000

...... 11, 000
...... 19, 000
ceeeee 7300
------ 14, 000
ceee 9600
...... 4500
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TABLE I
Tritium in Rulison Soil Moisture
Page 4

Grid Coordinate

Sampling Depth (in.)

N-17, E-1 cececeeceeens . 1
N-17, E-1 Yeeeveaonn. . 12
N-16.7, E-2cvcreeecacnces 1
N-16.7, E-2cccovenserenas 12
N-17.8, E-2-cccviececnens 1
N-17.8, E-2ccceeeennnanen 12
N-18, E-1 e e e 1
N-18, E-]1 +eceteaneannes 12
N-19, E-1 .ecevanvancnsn 1
N-19, E-1 +ccevvancnnaes 12
N-19, E-2 ..o iiiieeinnn. 1
N-19, E-2 i ttienernnens 12
N-20, E-1 ...t eievennn 1
N-20, E-1 cees e 12
N-20, E-2 ittt eiennnns 1
N-20, E-2 "teteetveennans 12
N-21, E-1 ..... Cereeeans 1
N-21, E-1 ceeeeeen ceeee. 12
N-21, E-2 cieeiieenrenns 1
N-21, E<2 e vteevnnenas 12
N-22, E-1  ciiererennnnnn 1
N-22, E-1 «.oceens caeae 12
N-22, Ec2 v eneeenones 1
N-22, E-2 +teveeeeneeneen 12
N-23, E-1 teetiesaneaces 1
N-23, E-1 .t itienneanss 12
N-23, E-2 ettt ennanns 1
N-23, E-2 cecenes Ceae 12
N-24, E-1 ceteescneanan 1
N-24, E-1 cececens 12
N-24, E-2 «+-en caetanea 1
N-24, E-2 «ccccecens . ee 12
N-24, W-2 <coeeees ceaeee 72
N-25, E-1 cetraeessanes 1
N-25, E«]l ceeeeccacaacas 12
N-25, E-2  cecteecnnaans . 1
N-25, E-2 ceceveosracncs 12

................. 160

................. 36

......... essssese 100

15



TABLE I

Tritium in Rulison Soil Moisture

Page 5

1
Grid C oordinate( )

1 unit equals 10 feet.
feet referenced to flare stack.

Sampling Depth (in.) pCi/ml pCi/g (soil)
N-26, E-l s.viuriennnnannn ) cevea 15 ciiaa.., 6.4
N-26, E- . Ceeeeen 12 ceennnn. e .39 ....u... 19
N-26, E-2..... et ) S . e 31 e, 14
N-26, E-2 ...cuu.. e ) 34 ..., 17
N-27, E-1....... e e 44 ... 23
N-27, E-1l vitrnnnnnennn. 7 -3 24
N-28, E-l .vuirurnnnnanns 3900 e, 180
N-28, E-1 ...viveunnnn. R RS 1-Y+ 86
000°%, 20" ...ttt . .180........ 44
000°, 20! et e 290........ 94
"000°, 40' ......... e 43 ........ 3.2
000°, 40! A 7 14 .voun... 1.1
030%, 20" .....ieiiinnn. . 1 ... Ceeeeeeaan 32 ceiean.. 8.5
030°, 20' ....... e 12 ..... B 1< S 18
030°, 40 e R N cer e 22 i, 1.1
030°, 40' ...... cheeeenees 12 it ND........ ND
060°, 20' ..... et . ) . 10 ceennn., 3.5
060°, 20' ...... Ceeeraenns 2 M o..... 4.3
060°, 40 .......ciiininnn R 100........ 12
060°, 40' .......... - ) e 11 oveenn.. 0.75
090°, 20' ...... S S 84 ... 4.9
090°, 20' ..... e | e 2 8.6
090°, 40' ........... - 1 ..... et 32 i 3.0
0909, 40! Chrreenenees 12 i e 4.8..0..... 0.55
120°, 20" ... i ) S 2 7.3
120°. 20! e .. ) 45 .. ..., 6.0
120°, 20" ........... ceeea 24 L., e 290........ 40
120°, 20' ....... ceeeeee.. 48 ... Ceeeeeeaean 8l ..vvnnnn 42
120°, 40' ..... R Ceeeaian 18 vevnnn.. 2.0
120°, 40' ......... e ) A £ TP 1.4
1) Cardinal coordinates referenced to entrance gate post - scale:

Radial coordinates are in degrees and

16



TABLE I .
Tritium in Rulison Soil Moisture

Page 6

Grid Coordinate Sampling Depth (in,) ‘ECi/ml pCi/g (soil)
1209, 40" ...vuvunnnn. . 24 e 140 ...... 28
1209, 40" o vviiiiiinnnn 48 i 380 ...... 73
1209, 60" v ovn e ernnnn. R LN 60 ...... 8.4
120°, 60" .. uuvnn.. e 7 27 ..., 3.6
1209, 60" v.viri i R ve. 290 ..., 160
1209, 60" v .vrinnnnnn. c... 48 ...... e 290 ...... 61
1509, 20" ... vuunn.. R N 28 ...... 2.3
1509, 20" L.t iiiiiiiaaea ) 3.6 ...... 0.6
1509, 40" .. vuerininnnnnnns ) 39 ...... 5.4
1509, 40" o iiieenrennnnns. ) cen.. 21 L 3.1
2109, 20" ...t ) S e 170 ...... 7.1
2109, 20" ... .iiinann. S U2 220 ...... 48
2100, 40' .......... e 11 ...... 0. 46
2109, 40" ..ttt 12 e ND ...... ND
2400, 20" ... e 1100 ...... 82
240°, 20" ....... i 12 e 4700 ...... 1400
240°, 40' ...... e e 60 ...... 7.6
2400, 40" ... .. e, 16 ...... 2.0
270°, 20" .. ... .. S NS | - S 5.3
2709, 20" ... ... i 12 it 53 ...... 17
2700, 40' ........ e 22 ..., 0.93
2700, 40' ,...... eee e e 12 i e ND ...... ND
3009, 3' L. 230 ,..... loo
3009, 3' . ...i...... e e 12 i i e, 180 . .... 400
3009, 3' ..., B 3300 . 1900
3009, 3" ... oo 36 L., e 3800 ...... 820
3000, 3' L 48 .. 5700 ...... 1300
3000, 3' ,....... S - ¢ 6400 ...... 3200
3000, 3' L. 72 . .... P vee.. 4400 ,..... 2500
3000, 3' i eieeeeeee e B4 L elee... 2900 ,,,,,. 1400
3000, 3' .. ........ e 96 i 2700 ...... 1300
3009, 20" ... .. e . L e i 400 ...... 115
3009, 20" ... iiinennn 12 . ,.... e eeeeneen 450 ..... 150
3009, 20',....... Ceeaeeeas 24 L ... .iieeeee... 3900 . ... 520
3009, 20" .. .iiiiienenn., 48 ........ teeese... 2500 ,,.,.. 520
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Tritium in Rulison Soil Moisture
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Grid Coordinate Sampling Depth (in.) pCi/ml pCi/g (soil)

3000, 40"  iiieieienaenn ) 42 ....... 2.1
3000, 40" ...i.iiieeeen.. | 8.6 ....... 1.2
3309, 20" ..ieein... I et 350 c.innn. 100
3300, 20' i 12 e vee. 600 o...... 180
3309, 40' ........ e N 65 . .u.... 4.1
3300, 40" ... | e 17 eenn... 1.5

]
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1
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-

nhonnon
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2
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éém@wmmm
!

~N

-

1
1
o .

....... D L 574 [ - D (¢

'
[N S )

-

mmmmmmmmfﬁpmmmmmppmmmm

...... D S A 1 D T A o)

............. 12 ... ... ND L...... ND
4Ll B L eeeeseess ND (L. L. ND
........... ol oiiiiiliiiioo00 ND LL..... ND
............. I .o ND L...... ND
..... 12 ..........ccee.o ND ...... ND
. ND ....... ND
..... ceteeseese.. ND ._..... ND
ND ....... ND

-

E"JI?'J
i

1
NN NSNS NN OO U W W W W W W N N
[}
o

]
o
.

1
o8]

1

[]
(3]
L]
.

[ ]

.

L]

.
(-
™~

-

RN

cheeeveanns I ..., cesreecae.. 200 ... ... 7.5
....... 4 & & ¢ 9 0 0 e s 0 2.9 ® & o o s e 0 0.56

£ =
NN

NununhuLununinunumuhhiuLunuununummnunmununmunonoununmnonon
'

-7, E-0  ..... D P A 2 ND
-7, E-0 crevacss 12 .......c.ievv... ND ..... ND
-7, E-2 U L1 © .. ND
i '2 e ce 0ot s 0 e 12 ...... R A N ND ....... ND
-1, E-4 T ... ND ... ... ND
-7, E-4 PR A 8 e | 8
-7, E-6 ceeee 1oL ceeeeeae 0 ... 29
L] -6 ... .. . 12 P T I SR . ND [...... ND
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Tritium in Rulison Soil Moisture
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Grid Coordinate

1
-~

nuununnnmnonnunn
[

Sampling Depth (in.)

S-7, E-8  ......
$-7, E-8 ceens
S-7, E-10  ......
S-7, E-10
S-7, E-12  ......
S-7, E-12 ..
S-7.5, W-2.7 ....
S-7.5, We2.7 vuu..
S-8, W-1.5  ..... .
S-8, W-1.5  ......
S$-9, E<0 .e.ee.
$-9, E-0  .....-
S-9, E-2  aeuenn.
$-9, E-2  ..... .
S-9, E-4 - ......
S-9, E-4 e
S-9, E-6
S-9, E-6 ceees
S-9, E-8  ..... .
s-9, E-8  ..... .
S-9, E-10 ......
$-9, E-10  ......
S-9, E-12  ......
S-9, E-12 R
~9.4, W-3.4 ......
-9.4, W-3.4 ......
-10, W-1.5 ceees
-10, W-1.5  ......
-10.3, E-10.1......
-10.3, E-10.1,.....
10.3, E-10.1,.....
-10.3, E-10.1..... .
-11, E-0
-11, E-0 e
-11, E-2
-11, E-2 e
S-11, E-4
S-11, E-4

......
Ceeeen 1 i i i i
T VA e
e |
...... 12 ... i
.o 1 ... e
12 ... ... ceene
.. e
......
...... L e i e e
J S U2 .
eeae P
ce
Ceeaen | e
1 ..., e .
R U . .
S S
U V2 .
ceen 1 ...,
......
...... L o it n i
...... )
...... )
R R
R
S -
......
celll 1200000, e
00000024 ooooo .0 . s o @ o 0 0
...... 48 e
AP SR .
S ¥
L i .
SR

--------

ND
2.3
ND
0.17
ND
0.37
ND

ND ........ ND
ND ........ ND
ND ,....... ND
ND ........ ND
100,....... 41

ND ....... 'ND
ND . *« o e . ND
ND oooooooo ND
ND -------- ND
ND ND

--------

ooooo

oooooooo

ND
ND

4.5

ND
2.1
ND
32
25
ND
ND
ND
ND

..CND

ND
11
ND
ND
ND
0.98
ND

19
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Grid Coordinate Sampling Depth (in.) pCi/ml Ci/g (soil)
S-11, E-6 et eea e ) ND ....... ND
S-11, E-6 ... ... ..., ND ....... ND
S-11, E-8 Cee e B vesssesess ND ....... ND
S-11, E-8 ... .. 0000 12 000 iiiiee, . ND ....... ND
S-11, E-10 Checeaaes 1o eiiiiiannn ND ....... ND
S-11, E-10 ....... 0. 12 . . it i ND ....... ND
S-11, E-12 ... ..., 1....... ses s vee. ND ....... ND
S-11, E-12 et teeasanes 12, . i «..o. ND ....... ND
S-11, E-14  ......... T ND ....... ND
S-11, E-14  ....... ceee 120000000 e e e eaaa ND ....... ND
S-11.2, W-4 .......co.... 280 ....... 21
5-11.2, W-4 ......... eee 12 00000, . ND ...... . ND
S-11.7, E-3.1 ......v.u.. | Ceeceiaan ND ....... ND
S-11.7, E-3.1 ............ | ND ....... ND
S-11.7, E-8.7 .. tniennnn S Ceeeesen ND ....... ND
S5-11.7, E-8.7 cvvverunnn.. .. ND ....... ND
S-11.7, E-8.7 ..viverunnn. 24......... Ceereeae ND ....... ND
S-11.7, E-8.7 e eee s 48. ... veceesane ND oo ND
S5-12, E-1 e cacan s ) seeesees ND ....... ND
S-12, E-1 ....... . 12..... . ceasesena ND ....... ND
S-12, E-5 Ceeteeaenens 1...... ceaeanen 18 ....... 0.2
S-12, E-5 ... ...... I ND ....... ND
S-12, W-1.5 cheeeees . 3.8 ..eht 0.2
S-12, W-1.5 ... ..., 12 i e ND ....... ND
S-12.4, E-3.8 cie e l........ eveesaaean ND ....... ND
S-12.4, E-3.8 Cerreaes 12....... chesses ND (..., ND
S-12.8, E-1.9 ............ l.o..... ce e eoeaes ND ..., ND
S-12.8, E-1.9 ..., 12, ... iiiieiienesse ND ... ND
S-12.8, E-1.9 ..... ceeeee. 24, crecesecanans ND ....... ND
S-12.8, E-1.9 .....c.uu... 48 L i ND ....... ND
S-13, E-0 Gt ecesaraaen l...... st ee e ND ....... ND
S-13, E-0 cee e | eeee. ND ... ND
S-13, E-6 e eeacncenas ) e raseenana ND ....... ND
S‘13: E-6 ss s e s ece v 12....-...-.,-...-.. ND ....... ND
S-13, E-8 O 14 ....... 0.32
S-13, E-8 ... ... ..., 12 . i 84 ....... 6.3
S-13, E-10 et esaens . | S et eena 11 ....... 0.01
S-13, E-10 ceesaeens . 12........... ce s e ND ....... ND



TABLE 1
Tritium in Rulison Soil Moisture
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Grid Coordinate Sampling Depth (in.) pCi/ml pCi/g (soil)
S-13, E-12 ceseieseaaana P ND ....... ND
S-13, E-12  ,.... e 12, ....... e «.... ND ,...... ND
S-13, E-14 ... ..c0e... Lo iiiinnan, .. ND ....... ND
S-13, E-14 Ceceseasesens 12 . . i i ND ....... ND
S-13.1, E-7.3 ceeeesae | ceeeessss ND ..., ND
S-13.1, E-7.3 ... ... 'ND ....... ND
S-13.1, E-7.3 .. .0ieeennnn 24, i i et ND ....... ND
S-13.1, E-7.3 .. ...iieen.s 48 . it i ND ....... ND
S-13.1, W-4.8........ . L e ittt 690 ....... 290
S-13.1, W-4.8 ... ....c0c.. 12 . i e ND ....... ND
5-13.2, E-4.5 ... iieinnnn L it ieeniennnns ND ....... ND
S-13.2, E-4.5 . ... 00etun.. 72 . ND ....... ND
S-13.5, E-2.8 et seaes N ceeeeee ND ,...... ND
S-13.5, E-2.8 .. e 12....... cecceeaanas ND cee.. ND
S-13.9, E-5.2 cecetsaean 1.. teveesnsesess ND L., ND
S-13.9, E-5.2 ... iieenn. 7 ND ....... ND
S-14, E-.8 Ceesaeeean 1...... ceeresenens ND ....... ND
S-14, E-.8 ..., .. . ... I ND ....... ND
S-14, W-3.4 . .......... ) 120 ....... 1.1
S-14, W-3.4 ........ S B L T 8.5
S-14.2, E-3.4 . ........... ) Ceereaen ND ....... ND
S$-14.2, E-3.4 .....00un.. 12 0iiiiiene. RS R B
S-14.2, E-3.4 . ....c0iiuen. 24, ....... ceeee e ... ND ....... ND
S-14.2, E-3.4 ,.... B .. ND [...... ND
S-14.6, E-5.9 ,......... 2 o 0.1
S-14.6, E-5.9 ........ S ND ....... ND
S-14.6, E-5.9 .......... e 24 it .. ND . ...... ND
S-14.6, E-5.9 .,..... ... 48l tetesses.. ND . ..., ND
S-14.7, E-1.6 . - S ceeeene veeees ND ..., ND
S-14.7, E-1.6 ............ 12 ...... crereseeass ND ..., ND
S-15, E-12  ......... S L ceteeaene e 26 ..., 0.03
S-15, E-12 cesesasene 12 el “ee ND ...... . ND
S-15, E-14 Cheseeasnne ]l ieeeeeveannenwaaas ND .,.... ND
'S-15, E-14  ............ | 7 ... ND ....... ND
S-15, W-1.8 . .....cce P - P B
S-15, W-1.8 [ ....iiieenn 12 . ........ ceeeeses. 1400....... 210
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Grid Coordinate Sampling Depth (in.) pCi/ml pCi/g (soil)

S-15.
S-15.
S-15.
S-15.
S-15.
S-15.
S-15.
S-15.
S-15.
S-15.

_5-16,
S-16,
S-16.
S-16.
S-16.
S-16.
S-16.
S-16.
S-16.
S-16.
S-16.
S-16.
S-16.
S-16. k .
S-17, E-10 e ) e ND ....... ND
S-17, E-10 e 120 veeee.... ND ....... ND
S-17, E-12 ceeesessnese liiiiiiiiiieieae..o ND [, ,.... ND
S-17, E-12 ... B 46 ,...... 2.4
S-17, E-14 DD DRI -1+ B 54
S-17, E-14  ...... e 12 ND ....... ND
S-17.1, E-1.8 ..vvuvunvneee Lutuiiuiuunnnnnn. 89 ..., 1.2

1

N A
trjtqmmmrpmrqmm

-

b .iivn... oo Loiiiiiiiiiaiila., 480 ... 706
6 i S ¥ creecnan ND ....... ND
..... ceseees looiiiiiiiieeiaaoo ND L. ... ND
S V2 B oo 2.1
....... eeees liooiiiiiiiiiiooo. ND L...... ND
..... ceeee.s 120000 ieeiisee. ND LL...... ND

-

oooo.cr\O\li.nman.NN
b
oo
2z
|w]
2
w)

-

o

= E
o

-

-

-

-

-

-

HEHEEEEEEEED D
OOO0.0\.O\.O\P\»LAA#L»L»
'8
0o
2
o
2
o

5-19, E-8 e AU 4 0 ND
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Tritium in Rulison Soil Moisture
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Grid Coordinate

Sampling Depth (in.)

$-19, E-9 U B
.S-19, E-9 AU -
$-19, E-9  ....... ce.. 24..
S-19, E-9 ceeeeee.. 48..
S-19, E-10  .ivvennnans 1.
$-19, E-10  .ieiennnnn. 12..
S-19, E-12 R B
5-19, E-12 e 12..
S-19, E-14  .....ie.... 1..
S-19, E-14  ....... ceel 120,
S-19.3, E-5.1 ....... . 1..
$-19.3, E-5.1 ....ecunn.. 12..
S-20, E-12 s 1..
S-20, E-12 AR v
S-20.4, E-6.8 ...... U T
S$-20.4, E-6.8 .....e..... 12..
s-21, E-14 e 1.
S-21, E-14 R ¢
S-21.5, E-8.5 .....evnn.. 1..
S-21.5, E-8.5 ....... ce.. 12,
$-22.5, E-10.2 ...evunnn.. 1..
$-22.5, E-10.2 v.vvernnn.. 12.
S-23.2, E-17 e 1..
$-23.2, E-17  civvrenn... 12..
$-23.5, E-12  ........... 1..
S-23.5, E-12 e 12..
S-23.8, E-15.3 ..evennnn.. 1..
S-23.8, E-15.3 ....cuu.... 12,
S-24.6, E-13.7 vevvennnn.. 1.
S-24.6, E-13.7 ...vuun... .12,
S-24.6, E-17  ....... cee. 1.,
S-24.6, E-1T  ....ce.aw.. 120
S-25.4, E-15.4 ......00... L.
S-25.4, E-15.4 ........... 12.

pCi/ml pCi/g (soil).
................ "ND +.... ND
....... cecsnas ND ... ND
............. . ND «.... ND
..... cetecenssss ND ... ND
cececsceananen .. ND ..... ND
................ 50 cee.. 4.9
...... ceesessss. ND ..... ND
e esecsacssnenas 5.8 cee.. 0.28
..... cecesesss.. ND «.... ND
.............. .. ND «.... ND
................ 58 cee.. 1,4
...... I B | ceea. 2.3
.......... P ¥ .. 0.56
ceteccsiecnas 15 ..., 0.39
..... ¢ceteseess.. ND «e... ND
ceeseeennn coee ND ..... ND
cececnscsann . 19 ..... 0.43
......... eevese. ND . . ND
..... 300 ceee. 2.2
Cevesesicaasoenn ND ..... ND
............ . 130 ves 0.52
cecesaerteceans .. ND «... ND
.............. .. 9.4 ceees 401
ceestsccecarsane ND .. ND
ceeesactanacnns 13 L. 0.54
...... 4.1 . . 0.71
....... cerennn 32 ceee. 1.2
...... I A 0 «.... ND
.o cesteacena 47, 000. . 20, 000
...... cieeesaess 860 eee.. 140
..... B 1 ce... 0.39
................ ‘19 ceees 3.2
cecarecses chee 1400 . 22
ceetesiecaassas. 1700 235

23



TABLE 2
Tritium in Rulison Soil Moisture
Post-Production Test -- April 23, 1971

Grid Coordinate(l) Sampling Depth (in. )(4) pCi/ml(Z) pCi/g (soil‘3)
000%, 20" teiiiiennnnns S 390 teerneannn 100
000°, 20" vvriuiriieninnnnn .. 3 et 980 +erenarnnn 250
000°, 20' ..... et . 6 Ceeeeeena ce 480 ceiiuennnn 120
000°, 20' ....... cieeeenee 0102 ciieenan. cee 940 ..iiven... 250
000°, 20" .......... teeeee 2104 ciieiiiiiiann 540 veriinann. 130
000°, 20" ..t iiiiiinienenn. 406 vieenennann. 260 viuennn. .. 68
000°, 20" .......... e 6to8 iviniiennn. 220 i 55
000°%, 20" t'tiiirineaaen 8t0 10.eeeeeeannnn 260 viieiinnn. 62
000°, 20' ......... Ceeeene 10to 12..ue.... ceee 210 vi.ivvu... 50
000°, 40" ..iiiiiiniinanns 1 et 17000 e vvunn.. 420
000°, 40' .......... teeees 0tO2 tiiinnininn.. 400 .......... 94
000°, 40' ..... et 2104 ittt 510 veuriunnn. 120
000°, 40' .....ieinunnn vee 4tob L. 750 ceviuennn. 180
000°, 40" . .iiiiiirrnnnnan 6to8 ....... tee.. 660 ..... ee... 150
000°, 40" ...ttt 8to10.eeueeenennn. 580 .iriinnnn. 130
000°, 40' .......... cev... 10to12..... Ceeeeen 510 vvveenen.. 110
000°, 80' ........ A | e teeiaaaaa 180 ....... ... 44
000°, 80" .....iiiiiineennn 0Oto2 ...... ceeees 350 ..., .... 88
000°, 80' ........c00... ... 2to4 ....... cee.. 510 ........ .. 110
000°, 80' .....eiinnnn cee. 4tob ............ 500 .......... 100
000°, 80' ....... cereeeee. 6to8 LLii...i.... 370 L., ... 88
000°, 80' ....... T 16 7< X0 1 I 280 .......... 57
000°, 80' .......... Ceeens 10to 12...... e 210 ....iienn 46
000°, 120' ........ ceeeeees 1 tereceeenae. 650 ... ......230
000°, 120" .....ccvevenee.. Oto2 ..... e 410 .......... 110
000°, 120' ......... cereeee 2104 iiiiiiiaana. 340 ......0... Tl
000°, 120'....... Ceeienee. 4tob L......... .. 290 .......... 68
000°, 120" viiiieninnnnnn .. 6to8 ......... vee 320 il 76
000°, 120" ... vvveeeesceeee B8to10.iureenneeee 250 virennnnnn 62
000°, 120" viviieinnnnneess 10t012..0...., eeee 210 Liiiie... 49
(1) Radial coordinates are in degrees and feet referenced to flare stack
(2) Concentrations are rounded to two significant figures

(3) Idem

(4)  Sampling depth increments, when not otherwise indicated, are 1", i.e.,
1" is from 0 to 1", 6" is from 5" to 6", etc.

24



Table 2

Tritium in Rulison Soil Moisture
Post-Production Test

Page 2

Grid Coordinate Sampling Depth (in.) pCi/ml pCi/g (soil)

000°, 200'......... e | tereeees 130t 4
000°, 500" cevuuunnn e R e 39 c.ie... e 9.
000°%, 500" viueeeneennnaaans 6 1 ¢ JN ee. 3,
000°, 1000'......... et 1 ..., e .19 LLiiiie.. 4
000°%, 1000 . vivveerneeennns 6 ... R V7
030%, 20" v .iiieiierennnannn 1 ..., e 510 cevn.n ... 130
030°, 40' ....... Ceteeneaens AP 140 ...... ee. 34
030°, 200'..... e S S P A I 18
0300, 80! ..vveireerannennns 97 i 23
030°, 120" .. iviinnrnnnnnnnn | e.. 180 ..., 42
060°%, 20" v.vverenennennaneal Chieeeeen cese 760 v 210
060°, 40' ......... et 1 e tereenann . 300 ......... 80
060°, 80' .......... P | Ceeeeetanaenn 120 ..... eee. 20
060°, 120 ........ e 1 e teeeeneneen 300 ...... ... 120
060°, 200'......... e 1 Ceeeeeeaene 70 L.l .. 24
090°, 20' ........ et eneeees 1 Ceeeecceseess 300 ......... T6
090°, 40 . ..iiiviennnneaeas l  Liiiiiiiaa., 160 ......... 44
090°, 80' .......... e 1 ..., Gt 130 ..., 36
090°, 120'..... T 260 ....v.... 82
090°, 200'.......... e 1 et e 46 ... 16
090°, 500'..... eeereesseanes 1 ... Ceeeeenn 2400 .. vven.. 630
090°, 500'.......0c0... e 6 e .. 53 L..... ... 14
090°, 1000'....... e 1 O b A N2
090°, 1000'. . ... vvenrennaar b S 5 TR B
1209, 20" L..eieiiinnenenna ] Ceereeteeenas 3800 ..., 970
1
1

~ = o

1209, 40" ... iiiiiiinnennnns e teaeereeeea2100 . ..., 550
1209, 80" t.vviieennennannns teeecceceeess 1400 ... ..... 370
1209, 120" i veiinennennnnns 1 Cerreeesacesa 190 L....... . 56
1200, 200" i iiiiiiiinennnnns 1 Ceecer e 380 ...... e.. 55
1509, 20' ...... S | e ieereeaaen 130 L.l 29
150°, 40' ...... S | Ceeetectaceanes 710 ...... ... 160
150°, 80' ........ P | Y ¢ | R . 54
1509, 120'........ S+ I 7- N5 S .210 ......... 65
1509, 120", ... ..vevinnnn ... 1to2..... teeees.. 180 L........ 53
1509, 120'......... Ceeeeaeee 2104 it iienneeeaa20 Liiiee... 62
1509, 120" . ueeiinennnennns . 4to8 . .t 290 L........ 87



Table 2 )
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Grid Coordinate Sampling Depth (in.) pCi/ml pCi/g (soil)

150°, 120" ......... PR 1 72 e 420 ..........110
15¢° 120'......... Ceeeaean 12to16.....00.000...340 LoLL... .. .84
150°, 120'......... ceeees. l6to 200, L1300 LLLL..l.025
1500, 120" .. . viiiinn....20t0 240 L.l N IO |
1500’ ‘120'000 ------ * o e 000 00 .. .
150°, 120', 28to 32, ...l
150°, 120', ..

1509, 120'.......... B .
1509, 120" ... .. .oiuuenn c...40to 44, .. ........ 62 ..., 14
1509, 120" .......v0ien.. . 44t048 L ceeed59 0 Ll .13
1500’ 200'...,,..,,..5...., 1 ......‘......190 o.oc-.a.o-34
180°, 5' .......... Ceneaes Ceereeeee....T400 ... ......1600
1800) 5' o;o.-oo.-..o--co- n-ono-n......3000 --00010.00700
180°, 20' ...... e .. cereesese....2800 ..., 620
180°, 40' ..... ceeteecaonas
1800, 80 L I A R I A A L R ]
180°, 120'.......... cesenon
1800, 200‘-- ..... ® e 00 a0 o
180°9, 500" ......ccuu.nn ceeen
1800! 500'-‘.........-.0-.0
180°, 1000'
180°, 1000' ... ... veeenrans
2109, 20" ...i.iiiieeiiiennn.
2100, 40' 9 0600000 00sa0s e ‘cococon-o-o-240
2100’ 80' ------ ® 8 ¢ s 09 8 00 00 .....-.......110 .-co-uooo.33
210°, 120'........ P | O X |
210%, 200" s iiiiiieenanannes N - TR L
2400’ 14' © 8 s a0 0080000800 ...-.-.-.....2800 ¢ o e 0 s s e e 730
2400, 2()| ® s e e 2 s e e s 00 8 -ooooo-.-o-o-680 ma...lll.olgo
240°, 40" L.iiiiiieieiennns - N 7
2400, 80' -l.ll........Q;ll .n-ooc----oo.130 uo--.nonolzs
2400’ 120".'.‘.........‘.. 34 .7
2400’ 200'-....0.00-.....-0 ........-....77 .8'1
270°, 20 L1600 ,.........410.
2700’ 40' ...0000'00001240 ..........68
270°, 80' ..60

...l....l!..l240
270°, 120 ..230 53

A P - A
cereeseceeasl 19000 .., .,..650
I . R

6 .

...540

O b ot et et et s ON
S
b
o
L)
oo
(8]

-
Pt ON e
.

[

[y

® 9 ¢ 060 86500 008 c0 e e e s e e

O R = o B o B I T )

5 e 8 9 2 00 0 88 s 00 s " s 8 80 8000 ¢ 8 ¢ o0 0 e

26



Table 2

Tritium in Rulison Soil Moisture
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Grid Coordinate

2700, 200" vii i iienne e 1
2709, 500" ci. e annnn ceee
2709, 500" ...u... e .
270°, 1000'....... Ceteenaa
270°, 1000, ........ Ceeeaes
3009, 20" ittt enenanns
3009, 40" ...eviinn. e
3009, 80! v.iiiiiiinrnreaaan
300°, 120'........ Ceeeeeeen
300°, 200" ciieeneecencannn
330°, 20' ..
3309, 20" tiiiierenennocans
3309, 20" ....... Ceeeaeans
© 3300, 20" L i
3309, 20" tiiieiieiaenenna. 2 .
3309, 20" ......... cieeeees 2to 4.

O

[—

330°, 20' ....... G eeeaaees. 4to8......
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TABLE 3
Tritium in Vegetation

Sampling point Dry/Wet Unbound (1) Bound (2) Total
(referenced to ratio pCi/ml(H0) | pCi/g (wet) pCi/ml(H20) | pCi/g (wet) pCi/g (wet)

flare stack) (water from

oxidation)

000°, 500 0.38 7.0 4,3 <31 <1.7 ~4,3
000°, 1000’ 0.42 7.2 2.8 <8.,3 <l.4 ~2.8
090°, 500 0.23 4.5 . 3.5 <32 <l1.5 x=3.,5
090°, 1000' 0.30 8.1 5.7 <33 <l.1 ~5,7
180°, 500' 0.22 75 58 <16 <0.9 ~58
180°,, 1000 0.25 7.1 5.3 <1l <0.8 ~5,3
270°, 500" 0.19 5.5 4,5 <28 <0.8 =~ 4,5
270°, 1000’ 0.25 7.5 5.6 <i4 <1.0 *=5.6
030°, 5' 0.13 170 150 190 5.3 160
1209, 40' : 0.27 64 47 97 3.6 51
*N-14, W-2 0.22 150 120 41 2.3 120

*West of tank #3, referenced to entrance gate post
(1) Unbound is tritium in water that was removable by drying the sample in an electric oven for 16 hours.

(2) Bound is tritium converted to water form by oxidizing the dried sample.
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